The new technology developments that are emerging on the market at a growing speed demand young people to quickly recognize the importance of lifelong learning. Re-skilling and updating competencies will be required in the near future, thus enabling learners of all ages to adapt to new expectations in the 21 st century workplace and life. Therefore, education should prepare learners for lifelong learning through development of 21 st century skills such as digital literacy, communication, collaboration, critical thinking, problem solving, decision making and creativity. This paper explores some 21 st century skills frameworks that have analysed and identified important skills that would support lifelong learning. Various pedagogies such as Problem-Based Learning, Flipped Classroom, Serious Games, Self-Directed Learning, Computer Supported Collaborative Learning and Personalised Learning that contribute to the development and mastery of 21 st century competencies and skills are discussed and compared.
INTRODUCTION
Due to the new technologies that are coming on the market at a growing speed and of the fast technological changes of our world there is a need to continuously improve the population's skills, knowledge and competences. Therefore, we all have to be lifelong learners in order to be up to date, to develop ourselves and sharp our skills.
Lifelong learning is defined as "all learning activities undertaken by a person throughout life, with the aim of improving knowledge, skills and competences within a personal, civic, social and/or employmentrelated perspective" [1] .
The learning activities may include formal, informal and non-formal learning. Formal learning consists of learning activities that take place within an organized context, for example in an educational institution or in-company training. A formal recognition (e.g. diploma) may be awarded at the end of the learning process. Non-formal learning represents that learning process that takes place within a set of activities that are not explicitly designated as learning but they do contain a learning element (e.g., practicing how to use an application/tool). Informal learning is that learning that occurs during daily life activities and it involves learning from own experience. Therefore, lifelong learning involves a continuous learning process, acquiring and expanding skills, behaviours and knowledge throughout the life of an individual.
The term lifelong learning has been used in the education or learning for more than 25 years but has become more important in the 21 st century due to increased life expectancy, and increased retirement age of workers. Due to the rapid change of technologies and global needs, companies have changed how they are organised, the way they do business as well as what they expect from their employees.
Therefore, in order to succeed to secure a job, it is important to be a person open to learning new ideas, regardless of your age and realise that education should not stop when you graduate.
There are many benefits of lifelong learning in addition to increasing job prospects and supplementing professional competence such as it helps to keep the mind sharp and improve memory, enhances selfesteem, helps us to adapt to society's changes, helps us to make new friends as we are meeting new people during the learning activities.
In order to become a lifelong learner a person must have developed 21 st century skills such as digital literacy, communication, critical thinking, problem solving, collaboration, creativity and imagination, in order to be able to identify the learning activities he/she has to undertake in order to improve his/her knowledge and skills.
[2] argue that learners do not develop 21 st century competencies and skills unless they are explicitly taught. Therefore, there is a need for formal education to transform in order to enable new forms of learning and applicability of new pedagogy methods that support acquisition of competencies and skills.
Some pedagogy methods are more successful than others in helping students to develop 21 st century skills. For example, pedagogy methods that support personalised learning, collaborative learning, problem solving through negotiation and collaboration, applicability of newly acquired skills and knowledge support deeper learning and lifelong learning [3] [4]. 21 st century pedagogy must employ innovative and research supported teaching strategies, learning technologies and real world applications [2] . This paper explores 21 st century skills frameworks that identify various skills as been important for the 21 st century and support lifelong learning. Pedagogies that may contribute to the development and mastery of 21 st century competencies and skills are also discussed.
21 ST CENTURY SKILLS FRAMEWORKS
Despite widespread agreement on their importance of the 21 st century skills, however, there still appears to be disagreement on what particular skills are important. Figure 1 illustrates the KSAVE (Knowledge, Skills, Attitudes, Values and Ethics.) framework proposed in ATC21S project. Four sets of skills were recognized as essential for adjustments to the effect of technology on life, learning and work. The skills were identified as those which would enable people to demonstrate new ways of thinking, ways of working, use tools for working and living in the world that had emerged as a result of technology. Ways of thinking includes creativity and innovation, critical thinking, problem-solving, and learning to learn and the development of metacognition. Ways of working involves communication, collaboration and teamwork. Tools for working involves information and ICT literacy. Living in the real world covers changing emphases on local and global citizenship, aspects of life and career development, and personal and social responsibility. 
The Organization for Economic Cooperation and Development (OECD)
proposed key competencies that people must develop as part of 21 st century skills and support lifelong learning [6] . These key competencies were classified in three categories (see Figure 2 ): interacting in socially heterogeneous groups, acting autonomously, and using tools interactively. Interacting in socially heterogeneous groups, are particularly relevant in pluralistic, multicultural societies. Individuals need to learn how to join and function in groups and social orders whose members are from diverse backgrounds and how to deal with differences and contradictions. Acting autonomously includes key competencies that empower individuals to manage their lives in meaningful and responsible ways by exercising control over their living and working conditions like the ability to act within the larger context; to form and conduct life plans and personal projects; and the ability to defend and assert rights, interests, limits, and needs. Using tools interactively represents the social and professional demands of the global economy and modern society including the mastery of such socio-cultural tools as language, information, and knowledge, as well as such physical tools as computers. Using tools interactively does not simply mean having the technical skills to use a tool but assumes a familiarity with the tool itself and an understanding of how the tool changes the way one can interact with the world and how the tool is used to accomplish broader goals.
The United Nations Educational, Scientific and Cultural Organization (UNESCO) proposed a competence approach [5] [7] based on four pillars of learning that support development of 21 st century skills: learning to know, learning to do, learning to be, and learning to live together. "Learning to know" includes developing the faculties of memory, reasoning and problem solving; it pre-supposes learning to learn and could usefully be extended to the concept of knowledge building. "Learning to do" implies acquisition of complex skills, but also refers to developing an aptitude for teamwork and initiative, and a readiness to take risks. "Learning to be" is founded on the fundamental principle that education needs to contribute to the all-round development of each individual. This pillar deals with what it is to be human, comprehended by intellectual, moral, cultural and physical dimensions. "Learning to live" together refers to developing an understanding of others as well as highlighting the reality that if we are to understand others, we must first know ourselves.
Another framework that seeks the development of 21 st century skills that support lifelong learning is Partnerships 21 (P21) Framework for 21 st Century Learning [8] . The framework was developed with input from educators, education experts, and business leaders to define and illustrate the skills, knowledge, expertise, and support systems that students need to succeed in work, life, and citizenship. The Framework is composed of 4 elements (see All elements of the Framework are critical to ensure 21 st century readiness for every student. Students need Life and Career Skills to develop thinking skills, content knowledge, and social and emotional competencies in order to navigate complex life and work environments. They include flexibility and adaptability, initiative and self-direction, social and cross-cultural skills, productivity and accountability, and leadership and responsibility. Learning and innovation skills are what separate students who are prepared for increasingly complex life and work environments in today's world and those who are not. They include creativity and innovation, critical thinking and problem solving, communication, and collaboration. Information, Media and Technology Skills are important because we live in a technology and media-driven environment, marked by access to an abundance of information, rapid changes in technology tools and the ability to collaborate and make individual contributions on an unprecedented scale. Effective citizens and workers must be able to exhibit a range of functional and critical thinking skills, such as information literacy, media literacy, and ICT (Information, Communications and Technology) literacy. Key Subjects and 21 st Century Themes include English, reading or language arts, world languages, arts, mathematics, economics, science, geography, history, government and civics. In addition, schools must promote an understanding of academic content at much higher levels by weaving 21 st century interdisciplinary themes into 5 key subjects: global Awareness, financial, economic, business and entrepreneurial Literacy, civic Literacy, health Literacy, and environmental Literacy.
An in-depth analysis of these frameworks shows that there are overlaps among these frameworks (see Table 1 ) in terms of proposed skills. For example, P21's "learning and innovation skills" matches to some ATC21S's "ways of thinking" and "ways of working" set of skills. P21's "Information, Media, and Technology Skills" is comparable to ATC21S 21's "Ways of thinking", "Tools for working", and "Living in the real world" sets of skills. Problem-based Learning (PBL) is a pedagogy in which students learn by solving real-world or openended problems. [9] defines PBL as an instructional (and curricular) learner-centred approach that empowers learners to conduct research, integrate theory and practice, and apply knowledge and skills to develop a viable solution to a defined problem. PBL is ideal instructional models for meeting the objectives of twenty-first century education [10] , because they employ the 4Cs Principle (critical thinking, communication, collaboration and creativity) alongside 'teaching for transfer' and learning structured in real world contexts. In addition, they motivate learners to manage their own time and efforts and publically present their work. These are valuable skills for the twenty-first century workplace [8] . The PBL help students to develop flexible knowledge, problem identification and problem-solving skills, self-directed learning, and effective collaboration skills [11] , [12] .
According to [13] , Flipped Classroom (FC) represents a pedagogical model in which the typical lecture and homework elements of a course are reversed. Short video lectures are viewed by students at home before the class session, while in-class time is devoted to exercises, projects, or discussions [14] . The FC has an important role to develop 21 st century skills 1 . It promotes independent learning, critical thinking, collaboration, digital literacy, digital citizenship, creativity, and social skills. By moving direct instruction outside of the classroom, students are encouraged to engage in metacognitive learning and to learn independently. Through FC, students are encouraged to think critically, thus promoting their curiosity and broadening their knowledge. Through the FC approach, students collaborate effectively using social media outside the school, while the classroom itself becomes a hub for debate with peers, reflection, and guided writing. By using the technology to view lessons, interact and collaborate, students' digital literacy is fostered because learners use their devices as platforms for learning and development and not only as social accessories. FC encourages students to work side by side in a digital environment which teach them the basics of respect and cooperation in an online world. That is why their digital citizenship is enhanced. When students learn outside the classroom, their creativity and innovation are fostered. By converting the classroom into a more active, collaborative workspace students develop their social skills.
Serious Games (SGs) are games that do not have entertainment, enjoyment or fun as their primary purpose [15] . SGs have an explicit and carefully thought-out educational purpose and are not intended to be played primarily for amusement. This does not mean that serious games are not, or should not be, entertaining [16] . SGs have a key role to develop the skills needed in the 21 st century. According to [17] , SGs enable an active learning approach that encourages critical thinking, group communication, debate and decision making. [18] highlight the contribution of SG to developing self-regulation, information skills, networked co-operation, problem solving strategies and critical thinking.
Self-Directed Learning (SDL) [19] describes a process in which individuals take the initiative, with or without the help of others, in diagnosing their learning needs, formulating learning goals, identifying human and material resources for learning, choosing and implementing appropriate learning strategies, and evaluating learning outcomes. SDL promotes creativity and innovation which are 21 st century skills. It changes teaching and learning process in order to prepare our students to be successful in their future. [20] considers that risk-taking and commitment to continuous learning are specifications of self-directed learners, who succeed by differentiating their skills and exploiting informal learning technologies available to them.
Computer Supported Collaborative Learning (CSCL) [21] encourages students to see situations from different perspectives, creates an environment where they can practice social and leadership skills (social benefits), and provides a satisfactory learning experience that significantly reduces anxiety. CSCL examines how to use technology as a scaffolding tool to support collaboration and higher order thinking. Many studies are done on how CSCL fosters higher order thinking by focusing of argumentation, such as drawing reasons to support idea, finding evidence, and drawing a valid conclusion [22] .
Personalised Learning (PL) shifts from the 'one-size-fits-all' approach, specific to traditional education, to a learning process specific to the individuals [23] . [3] stress that "personalization has implications for what, how and where we teach". Learners can approach problems in their own way and at their own pace. This methodology develops learners' individual sense of wonder and inspires them to explore different applications for the knowledge and skills they have learned. Personalised Learning provides greater autonomy and inspires learner to take control of their learning [24] . Personalised Learning can be achieved by using online learning systems and tools that support a student-centred learning. These learning environments help students to acquire knowledge but also to develop and demonstrate 21 st century skills such as communication, collaboration, problem solving and creativity by using, creating and sharing digital content.
After presenting six teaching approaches (pedagogy methods) that develop 21 st centuries skills that further support the lifelong learning, Table 2 
CONCLUSIONS
Re-skilling and updating competencies will be required in the near future, due to the rapid technology advancements that come in our workplace and day-to day life activities. In order to cope with these fast changes people will have to change into a lifelong learner and develop 21 st century skills.
Four 21 st century skills frameworks that have identified a set of required 21 st century skills are presented and compared. The paper also discussed and compared six pedagogies that the current education systems should apply in the learning and teaching process in order to ensure the development of the 21 st century skills such as digital literacy, communication, collaboration, critical thinking, problem solving, decision making and creativity, thus fostering long-life learning.
